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Fourier transform of the dipole moment autocorrelation function (DMAF):
The DMAF averaged over a period of time t, is expressed as:
where μ(0) and μ(t) are the dipole moments of the molecule estimated at t= 0 and t= t.
Within short period of time the dipole moment μ (t) is strongly correlated with the dipole moment μ (0).
The spectral density of the system is calculated by using the Fourier transform of the correlation function of dipole moment.
The dynamic IR spectrum is represented as:
where I, ω, h, and β represent the IR Intensity, frequency, Planck constant and inverse of the Boltzmann constant respectively. The dipole moment (μ) of the molecule at successive time steps ~ 0.096 fs has been obtained from CPMD simulation studies 1 .
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